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[Abstract] Antenna arrays are widely used in fields such as communication and radar, and their operational
status significantly impacts the overall system performance. Therefore, conducting high—precision fault diagnosis
is of great importance. Most existing fault diagnosis methods rely on the reference pattern of a healthy array, but
this is often difficult to obtain in practical applications, limiting their engineering applicability. To address this
issue, this paper proposes a reference—free fault diagnosis method suitable for planar antenna arrays. The method
incorporates mutual coupling effect modeling, combines fixed probe compressed sensing, and employs a
low—rank—sparse matrix completion framework to achieve fault element reconstruction and healthy array field

prediction. Compared to existing methods, this approach demonstrates higher diagnostic accuracy and stability

under varying fault quantities and multiple signal—to—noise ratio conditions.
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